The Staphylococcus aureus gamma-hemolysin comprises two polypeptides, whereas the gamma-hemolysin locus (hlg) contains three open reading frames. The h1gA and hlgB genes encode the 'yl and 'y2 components, respectively. The HlgB protein (-y2) has 27% residue identity with S. aureus alpha-toxin. Surprisingly, hlgB and hlgC are 98.5 and 99.1% identical to the lukF and lukS genes, respectively, encoding the F and S components of the Panton-Valentine leukocidin.
Staphylococcus aureus can express five cytolytic toxins, the alpha-, beta-, delta-, and gamma-toxins and a toxin that acts on leukocytes, the Panton-Valentine leukocidin (9, 14) . The leukocidin is composed of two proteins, the F and S components (10) . There is firm evidence that gamma-toxin is also composed of two proteins (1, 5, 6, 13) . We previously reported the cloning and analysis of the S. aureus gammatoxin locus (2) . Nonhemolytic transposon insertion mutants fell into two groups on the basis of in vitro complementation tests. The corresponding genes hlgA and hlgB expressed proteins with molecular weights of 32,000 and 36,000, respectively, in minicells.
(A preliminary report of part of this work has been presented previously [4] .)
In this report we present the DNA sequence of the hlg locus. Deletions in hlg plasmids were generated with BAL 31. Sequencing reactions on plasmid templates employed T7 polymerase. Sequence analysis and data base searches were performed with the University of Wisconsin Genetics Computer Group package (3) on a VAX computer. For amplification by the polymerase chain reaction, standard reaction conditions (7) for 30 cycles and AmpliTaq polymerase were used. The assays for gamma-hemolysin, polyacrylamide gel electrophoresis, and immunoblotting were as described previously (2) . Antiserum to the -yl component of gammahemolysin (1) was donated by M. Clyne, and antileukocidin serum was obtained from C. Adlam.
The 3,797-bp sequence of the hlg locus was determined from pJC01 and pJC08 (2) . Surprisingly Beginning at residue 30 of the translation product of hlgA, a sequence of amino acids that corresponds exactly to the amino-terminal sequence of the -yl component of gammatoxin (1) was identified. This demonstrates unambiguously that yl is specified by hlgA. The HlgA (-yl) and HlgC (-y2) proteins have 70% residue identity, and each has approximately 30% identity with HlgB (Fig. 2) . Additionally, there is 27% residue identity between HlgB and S. aureus alphatoxin, and a lower level of similarity was noted between alpha-toxin and either HlgA or HlgC (Fig. 2) . Surprisingly, the hlgB and hlgC genes were found to be 98.5 and 99.1% identical to the recently published sequences of the leukocidin F and S components, respectively (Fig. 1) . The luk genes were cloned by using oligonucleotide probes derived from amino-terminal sequences of the purified F and S components (11, 12) . Furthermore, antileukocidin serum inhibited the gamma-hemolytic activity expressed by strains PG23 (a toxin shock syndrome isolate [1] ) and Smith SR in agarose diffusion tests (data not shown). The reported pl values of 9.08 and 9.39 for the leukocidin F and S components, respectively, are similar to the values predicted from the hlgB and hlgC sequences presented here.
The three hlg open reading frames were cloned separately into plasmid vectors. The hlgB gene was cloned on a Sau3A fragment into pK18, forming plasmid pHLGB. The hlgA and hlgC genes were cloned after specific amplification by polymerase chain reaction primers that incorporated BamHI recognition sites, and the recombinant plasmids were verified by sequence determination. The whether gamma-toxin-producing strains also express leukocidin activity.
The nucleotide sequence reported herein has been submitted to GenBank under accession number L01055.
